Increased response of liver microsomal delta 6-desaturase activity to dietary methionine in rats.
The effects of dietary casein level (5-40%) on the liver microsomal phospholipid profile, delta 6-desaturase activity and related variables were investigated in rats to examine whether the dietary protein level affected the delta 6-desaturase activity through an alteration of the liver microsomal phospholipid profile. The effects of supplementing a 10% casein diet with certain amino acids were also investigated. The concentration of hepatic S-adenosylmethionine (SAM), the ratio of phosphatidylcholine (PC) to phosphatidylethanolamine (PE) and the delta 6-desaturase activity in liver microsomes, and the ratio of arachidonate to linoleate of microsomal PC increased with increasing dietary casein level. There were significant correlations between the dietary methionine content and hepatic SAM concentration, hepatic SAM concentration and microsomal PE concentration, and microsomal PE concentration and delta 6-desaturase activity. Supplementation of the 10% casein diet with methionine significantly increased the hepatic SAM concentration, PC/PE ratio, delta 6-desaturase activity, and arachidonate/linoleate ratio, whereas cystine supplementation had no or little effect on these variables. These increases induced by methionine were significantly suppressed by additional glycine. The results obtained here, together with those in our previous report, suggest that quantity and type of dietary protein might affect the delta 6-desaturase activity through an alteration of the liver microsomal profile of phospholipids, especially PE, and that the alteration of phospholipid profile might be mediated by a hepatic SAM concentration that reflects the dietary methionine level.